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Stable daou of murine hybrldomas 7£U-»C3 
ad 9H10-AA were obtained f olloving iahmiMUoa 
vith LNCaP cslla. The LNCaP cells were isolated 
tzat a human prostatic cancer (Ca)>* Both hybrid- 
an sac r scad Bono clonal antibodies (hoah) of 
•JU IgGl subclass which vara reactive with 

insoluble* cytoplara-f c, membrane rich 
friction* of the ismunogon. Neither WoAb reacted 
vith the soluble cytosol of LNCaP cells nor 
*ita purified human prostatic acid phosphatase 
C?i?) nor prostata specific antigen (PSA) . MoAb 

reactivity wea vary narrow and liaiced 
is the surfaces of LNCaP calls only. 
**b 7Sll-<5 specificity waa restricted to 
sain prostatic epithelium* both normal and 
uUgnant. Except LNCaP, none of the 32 lines 
zi human normal or neoplastic cells reacted with 
^Ab 7EH-C5. To e survey of frozen sections 

175 human specimens* positive indirect 
'■■np operoxldage staining was limited to 
^iebeliim la all 11 specimens of localized and 
•static CaP, 7 benign prostatic hypertrophy 
3?3) cases and 7 normal prostates. None of the 
-6 vsrious nonpros rati c tumors nor 120 out of 
-Z2 specimens from 28 different normal organs 

reactive. Positive staining occurred in 2 
*c of 14 normal kidneys* Competitive binding 
y;th boab 7E11-C5 or its P(ab f ) 2 fragments 
JJ^Mtrated the presence of circulating epitope 
»-*-C5 in 20 out of 43 sera from CaP patients. 

3 out of 66 sera from nonprostatic malig- 
^"cUs reacted. None of 30 normal blood donors 
** r * tor 7 BPH sera were positive. Thus, highly 
Ufaificant (p<0*0001) association between diag- 
**** prostatic cancer end circulating molecules 
^essinj the epitope reactive with MoAb 



va* established* Significant probability 
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(p<0.05) also suggested that pa c tents wich positive 
X.XSA test are more likely to be in progression, 
than those who are negative* These results 
suggest that this apparently new antigenic 
marker may be of clinical potential in CaP* 

INTRODUCTION 

In 1976. we established in vitro the 
LNCaP cell line (1,2) from a metastatic lesion 
of hitman prostatic carcinoma* The LNCaP cells 
grow readily in vitro (up to 8 x 10 5 cells /sq 
cm; doubling time, 60 hr)» form clones in semi- 
solid media, and show an aneuploid (modal number. 
76 to 91) human male karyotype with several 
marker chromosome*, lhe malignant properties of 
LNCaP calls are maintained. Achymlc nude mice 
develop tumors at the injection site (volume 
doubling time -86 hr>. Functional differentia-* 
tion is preserved: both cultures and tumors 
produce prostatic acid phosphatase (PAP) and 
prostate specific antigen (PSA). High-affinity 
specific androgen receptor is present in the 
cytosol and nuclear fractions of cells in culture 
and in tumors. The model is hormonal ly respon- 
sive: in vitro, 5a~dihydrotestQ?terone modulates 
cell growth and stimulates acid phosphatase pro* 
duct ion. In nude mica, the frequency of tumor 
development and the mean time of tumor appearance 
ate significantly different for either gender. 

LNCaP cells therefore meat criteria of a 
versatile model for immunological studies of 
human prostatic cancer in the laboratory. Other 
prostatic cell lines (3.4) fall co maintain some 
of the markers characteristic of prostatic 
epithelium and malignant prostatic cells; a*g** 
production of secretory human prostatic add 
phosphatase (3,5), organ specific prostata anti- 
gen (6) • responsiveness to androgens (5,7) or the 
presence of the Y chromosome (7,3), Such cells 
may not be optimally representative in their 
antigenic make-up of the majority of prostatic 
tumors as seen by the clinician and pathologist* 

Our aim was to obtain and characterize a 
stable murine hybridoma call line secreting mono- 



rn 



V27 



NOV-12-9S 12.33 FROM * COOPER & DUNHAM 



ID = 2123910525 



PAGE 



1 5/22 



Anticancer Research * 937-936 nwn 



clonal antibodies reactive wlch aft e p ieop<! 
present on mambran. a« oci « ed , non !*;^ orv 

LNCaP cell* and partly purified LNCaP plasma 
meooranes vara u*ed a* Wnogen. 

MATERIALS AND METHODS 

J^£id2S5«- mi and 9H10 undoned hybrid- 

as, sr.rss SisC 

according to standard procedure (9). Both 
hybridomas ware cloned twice by the limicins 
dUurxoM method (l 0 ). **** Lo^ng^t-hle 

, f ^uid Prtvt.^ri^ Hybridoma cells 

*d HM ft, peritoneal cavity of resale nude 

^" C « s fi "id containing 3 cTi of 

. . ilgAfe Purification *nrf Pr eparation n f a„^ _ 
body trq-BM, whole ttoAb molecules were 7%*- 
tiec from murine ascites fluid on Affi-Rel 

rj^^rt agar ° 8e (Bi °- R * d ) following .nlnufac- 
cutrer s recommenaarions. T c prepare antibody 
fragments molecular sieving on SepnacryftuO 
wa^forief *«ifi«d i^uTglobuUns 

^ Appropriate fraction* were con- 
centrated, digested with pepsin, rechromato^ 
grapned on Af fi-gel protein A-agarase ^^move 
the Fc fragments and undigested whole MoAb moll! 

tSZl'tVT?"" T S ?" h *«* 20° «■ cancel 
IcrivL^J * d if 1 y 8i »- »• immunological 
activity of ascites fluid vs. purified F(ab'), 
fragmeat* was compared i n EL ISA. Activity of 2 
F(ab ) 2 was preserved. The overall purity and 
molecuxar seizes of whole antibodies and F(ab«>, 
wascoufirmed by polyacrylanide gel electro- 2 
phoresis (PACE) using 10S gels. 

Cell Lines. Thirty-thre«"cell lines of 
human origin were used (Table 1). Si* cell lines 
were isolated end established in our laboratory - 
LNCaP (1) TT (11), PA C (12)^9, SftS^TS* 
r; * ceU li ° e5 <»**■ «™ American Type Culture 
Collection: KDA— KB-23 and PL; 9 cell lines ware 
obtained from J Fogh of Memorial Sloan-Keccering 
Institutes DCJ-145, PC-3. MCF-7. MeUo, RT-4, 
HT-29. A-209, SAOS-2 and 5959; the remaining 16 
cell lines were provided by R. Baker, K. Chadha. 
fc Dembinslu. and M. Ico of RPMI and includes 
^ 3 ?; a ! K ' COLO - 205 . HeLa-531, HeLa-CCL2, SW-872, 
2r"c =M- 25 ^. HBC. A-549, CHA00, SXWES, PC-1, 
1,7 '= 5~ * nd T ' 24 ' ""fine myeloma line P3 x 
63Ag 8.653 was from L. Papsidero of RPMI. All of 

i^ ReS "? w " utiMl y «*i«ained in RPMI 
v5«Tfi£? £L pleB * ntcd "2 heac inacci- 

/«f "i bCVln<5 aerun - 1 "« L-glutamina, and 
50 ug/al of penlclUin «nd serepcomyein (cibco) 



Buman Soee imens . Fresh normal and r.-_ 
tissues were obtained either fro^te' L^ 
ofSurgery or the Oep.ro.enc of rJEgfi** 
ma. The tissues were quick frozen i^L* 
embedding matrix (Lipshaw) and stored « -L 
Human sera were from Blood Bank, fro, h . 
«-nt of Laboratory Medicine »d froTtK dSLT 
ment of Urology at RPMI, ""P a rc 

. Indi -rect Immunon ay ^,rf„ a c *-iniim r„ 
*P« of cultured cells, f t L JtS " 

(4 m thick) and sections of for£"n «K B * M 
peraffin Redded human tissues were J^lor 
iamunop.roxidase 8tainillg „ aeacrib . d *J ^« 
17 (14.13). The intensity of the iamuno^S 
(AO x obj*ctxv*t ; io x ocular). 
Fractions. Plasm* mcabrane-^oriched £ri C cin BC 
<Uploid fibroblast (scrain MLD) by modificaT^! 

ium» been us ftd for general eaxyt^ L^ 
assay of antigaa (17) and screening for HolT^ 
production (18) using viable and fi* ed calls * 
well a* purified pi**™ a «nb r ^ e s. 

RESULTS 

W7A Cloning of Hybridonaa. Hybridoma* 7E11 tad 

^hJ'nn^^ by the Smiting dilution 

nethod (10) Two stabla monociooal ( P <0.005) 

as 7E11-C5 -ud 9H10-A4 respectively. 

Iaaupogpe cific Scaininc; - xha indirect 
iattunop« roxida;5e scaiaitl8 of £ 0raaJin fljced 

WCaP cell^ by auperuacants frota either of che 
two cloned hybridoma cultures w« positive in 
dilucions ranging frota 1;200 to 1:800 while 
ascitic fluids harvasted from mica stained LNc*f 
SB4%ars at dilutions from 1:50,000 to 1:400.000, 
t»J i 0C *^ zacl0n of i^aunoperoxidaae staining of 
UTCa? cells differed for KoAb 7E11-C5 and MoAb 
9H10-A4. MoAb 7E11-C5 staining was apparent 
over the cytoplasmic region with intensity 

qwTa^*^ 118 COWd che ccU Periphery. 
MoA4> 9H10-A4 produced continuous, narrow band of 
strong staining limited only to plasma membrane. 

fjM«n of UlCaP cells from culture. 
*a well as cell* taken directly from nude nous* 
turners constant for each MoAb. 

Viable LNCaP calls when stained by rh* in- 
direct iismunofluorescence method showed bright 
kV^I f ^ ri ^ 3 * fC * r ^P 0 *^ co MoAb 9H10-A4. 
^^1^1^ CCil - h — ' ^ ; 
- ^activity of Soluble vs. S«d^»^*n- r^it ! 
comyonentse Immunoblotcing and tXISA using as { 
S^S/o* in ? olllble ^ membrane rich fraction f 
mZ£ ^ffLc^ 1 ? !f er * "tTOBly Positive with bocb 4 
^Ab 7E11-C5 and 9H10-A4. On the other hand. * 
neither MoAb reacted in these tests with soluble 
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cellular IKCaP components luch *$ whole eytosol 
or purified PAP or PSA when ouiDtd According to 
described methods (19,20), 

Other Cell lints , In addition to LNCaP 
cil cures* 32 human oomil and malignant cell 
Uoe* were evaluated as co their reactivity with 
both studied MoAbs* Hone of these cell lines 
rticced in cither ELISA or indirect immunoperoxi- 
das* staining regardless of fixation (Table 1). 

Isotvpin* . MoAb 7E11-C5 and 9B10-AA are of 
:he IgC-1 •ubclaas, ad determined by double 
illusion gel precipitation with isocype specific 
«ti*era (Miles). Cons 1st exit with this finding 
were observations thac Protein A conjugated with 
timber fluorescein or horseradish peroxidase 
;3io-Rad) failed to react with smears of LNCaP 
cells following incubation with either MoAb* 

Biological Activity . No biological activity 
oi MoAbs 7E11-C5 and 9H1CKAA was detected in vitro 
aor la vivos the MoAbs either alone (as. 1:5 
dilutions of hybxidoma supernatant* „ or 1:100 
dilutions of ascites) or in the presence of rabbit 
cssplement (1:20) had no measurable growth in- 
hibitory or cytotoxic effects on LNCaP cultures; 
either the growth of LNCaP tumors in nude mice 
{3 groups* 6 animals each) was affected by weekly 
injections of 1 mg of ascites derived MoAbs 
tUl-C5 or 9H10-A4 over a period of 10 weeks, 
vbea compared with PBS injected controls. 

Distributio n P«« nan Tissues of Antigens 
UigEive with MoAbs 7E11-CS and 9H1Q-A4. a 
wrvey of human normal and neoplastic tissues 
"a rained from biopsy » surgery and autopsy was 
?«rformed to assess the localization of antigens 
reactive with both MoAbs* Fresh frozen sections 
;jted in ZZ neutral formaldehyde were stained by 

indirect immunoperoxidase method and 
evaluated* Results from observations made on 
■o specimen* are shown in Table 2. 

HoAb 7EH1-C5 stained both malignant and 
oparently normal* prostatic epithelial cells wich 
rcaArkabIa selectivity. No reactivity was seen 
u stromal components such as fibers , vessels » 
"=;scles % etc. Positive cells st*in«d stronger 
t*urd the cell periphery. The staining showed 
* small degree of heterogeneity among individual 
: e-ls* A difference was noted in the intensity 
-t staining ' between normal and neoplastic 
^theliint. The staining of CaP cells was strong 

9 out of Xl specimens and of moderate in ten- 
*-:y in the r em a irin g 2. Apparently normal and 
^ettraphic prostatic glands shoved faint (in 
*~ out of 3,6 specimens) to moderate (2 out of 16) 
luioiag.. Two specimens from benign prostatic 
: Y?trtrQ P hy (BPB) , which ware classified as 
*mive, contained only very few rudimentary 
*:ructures reminiscent of prostatic ducts. Over- 
t* A » 23 out of 27 specimens from prostates and 
• tf reacted with MoAb 7KL1-C5. 
^ Despite strong staining of cytoplasmic 
•Cranes of LNCaP cells* MoAb 9H10-A4 failed to 
'**ct ia frozen sections wich either normal pro- 



TABLE 1 

REACTIVITY OF MoAtk 7£1 1 -CS AND MoAb 9fi\0+t& WITH CULTURED 
kt*A* CELLS BY ELISA ANO Ifcw/KOPeROxtOASE STRAINING 



Hi till n Cm\ 1 *: 


in Culture 




* 


Prostatic Ci 


DUU5 




Prostatic U 


PC~J 


■ 


prostacie Ci 




■ 


BU<Wnr C* 


5637 


• 


8 Udder Ca 


MCF«7 


* 


Q) tdder Ca 






Breast Ca 


MT-29 




Colon u 






Colon a 






CO 1 On La 


PAC 










Ne4uiii.ry Thyroid Ca 


HlrUn 




He 1* noma 


5k 




Melanoma 


KeL»-531 




Uterine Ca 


TIkl*VU>4 




Uteri A# ca 


A209 




Rha D4omyo sarcoma 


SW&7? 




Ligosarcoma 


utI nun 

P ■ IUOU 




Fibratarcoma 


5959 




Osteogenic Sarcoma 


SA0S-2 




Osteogenic Sarcoma 


NBC 




Sroncnogenic Ca 


A549 




Luns Adeno Ca 


CHAGQ 




Large Cell Lung Ca 


SCKES 




Souaaous Cell Lung Ca 


PC-1 




Lung Ca 


PC-9 




Lung Ca 


PC-1 4 




Lung Ca 


T-24 




Lung Ca 


MLD 




Korea 1 fibroblasts 


flG-9 




normal Fibroblasts 


fiM2504 




Norm) Fibroblasts 


FL 




Human Amnion 



Reactivity with 
hoAb MoAb 
7E11-C5 9H10-44 



static epithelium or with neoplastic cells* 

Neither MoAb 7&11-C5 nor MoAb 9B10-A4 stain- 
ed fresh frozen sections from any of the 26 
Specimens representing 11 different histological 
types of human non-^prostatic tumors. 

Among 122 individual specimens from 28 
different normal human organs and tissues, 120 
did not show any staining with MoAb 7EH-C5. In 
2 instances (one of 14) of normal kidneys, poorly 
defined, low intensity* diffuse and uneven brown- 
ish deposits were detected on the inner surfaces 
and in the lumen of some of the Henle's loops. 
Preincubation of fixed sections with 1Z albumin 
or gelatin solutions reduced such "staining". 
Similar reactions in the human kidney by the 
imsainoper oxidase staining with various murine 
monoclonal antibodies were noted by oth«r authors 
(21,22)* but the significance, if any, or the 
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specificity of such "staining" is * t present un- 
ties Ag*in, Mo Ah 9H10-A4 did not react with 
any of the 122 specimens from normal organs. 

p ^iop«enr of Competitive *i„A<« r - T e A 

After incuoation of MoAb /EU-C5 at apSropriaca 
concentrations (20-100 ng/ml) with whole LNCaP 
cells, hypotonic crU lysates, LNCaP cell 
sonxcatM o r partially purified plasm* membranes, 
the original activity of MoAb 7E11-C5 ** 
measurad by EL ISA was significantly and 
reproducibly reduced. The inhibition was a 
function of antigen concentration and the length 
of incubation time (results not shown). Those 
observations suggested that MoAb 7E11-C5 re- 
active antigen could also be detected, if present 
k^ sera using an appropriately designed essay. 
Initial experiments were focused on che 
assay specificity and methodology. For these 

^Ab^lrw* frOB ^ P« ica " inhibiting 
MoAb 7E11-C5 in competitive binding EL ISA were 
used- Centrifugation (2 hrs; 100,000 x g) failed co 
sediment their inhibitory activity which suggested 
that the "inhibitor" m seru, waa^uot assured 
with circulating whole CaP cells, membrane 

i^™!^ 11 f f a8neo ! s ' b «< represented the 
MoAb 7E11-C5 reactive epitope in a soluble form. 
This observation was unexpected since high speed 
centrifugation of either disrupted LKCaP cells, 
or spent LNCaP cell culture media yields anti- 
MoAb 7E11-C5 directed reactivity only in sedi- 
mentable fractions, indicating that the MoAb 
7Z11 specific epitope was associated with in- 
soluble supramoleculer aggregates. The level of 
competitive binding EL ISA inhibitory activity 
against MoAb 7E11-C5 in human sera remained 
constant after 10 cycle* of repeated freezing 
and thawing, heating to 56© for 30 miu., 6 months 
scorage at -80° , as wall as after overnight in- 
cubation at 370 regardless of addition of pro- 
tease inhibitors* 

ELISA inhibitory activity was nor due to the 
presence in tested sera of a human antibody with 
specificity similar to MoAb 7E11-C5, which could 
competitively block available antigenic sites on 
the LNCaP detector cells, nor were entymatlc 
activities of serum affecting the antigenic sites 
of LNCaP cells. This was shown by preincubation 
(up to 72 hrs.) of well3 containing LMCaP cells 
with either "inhibitory" serum, non-inhibitory 
serum or PBS. The serum was then removed and 
HoAb 7E11-C5 activity was t as tad by standard 
ELISA procedure* Mo reduction in reaction in- 
tensity was observed between control wells and 
wells pre-incubated with inhibitory sera. 

In addition, either the presence in sera of 
anti-murine IgC capabla of binding MoAb 7E11-C5 
or the existence of an unusual proteolytic activ- 
ity directed against monoclonal antibodies in 
general, was excluded by preincubation of in- 
hibitory sera with murine MoAb 9H10-A4 and show- 
ing chat immunologic reactivity with LNCaP cells 
and membranes was unaffected. 
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C*P too in produce 
C*P etusttsci m nodes 
Benton flrostinc hypcrtroony 
Kor*»l 0 rosea c«s 

Art* « I C4 
ftenaJ Cell U 

8l40d«r (4 

Colon U 
Ureosa 

Sau*eoui Cell C* 
MtlAJioea 

NeurDbliscov 
Uterine U 

. *4rtcre«te Ca 
KQ*mt\ Huein Orpins 

Urinary BUOCtr 

VfwVttr 

Seeii*! Vesicles 
Testi* 
Kidney 
Ovary 
Uttfu$ 
Breut 

Lung 
Liver 
Soletff 
^rtcreix 
Tongue 
Esoonagu* 
Semen 

SaaM Imeicme 

CO J Of! 

Thyroid • 

^rawyroid 
Adren« \ $ 
L>epn nod* 
Skeletal Hiicle 
Heart 
*orx* 

Cava 



Reactive 
9/9 
2/Z 
S/7 
9/9 

0/8 
0/3 
0/2 
0/2 
0/2 
0/2 
0/3 
0/1 
0/T 

0/1 
0/1 

0/5 
0/5 
0/3 
0/4 

2/14 
0/3 
0/3 
0/3 
0/4 
0/5 
0/7 

o/a 

0/5 
0/2 

0/1 

0/3 
0/3 
0/8 

0/5 
0/1 

0/4 

o/s 

0/5 
0/S 
0/3 
0/3 
0/1 
0/4 



•ill: 



11 Ne *t» th * possibility w«a ixxvesUgiced tt*. 

inhibitors" in positive CaP sera were anapaciJ. 
*nd interacted only with the fc portion of Mo* 
7EL1. To this end, tha inhibition of iamut»- 
reactlvity of 7EL1 F(ab # ) 2 antibody fragment* ?• 
CaP sera was tested. The r(ab , ) 2 antibody 
"lemt* were as susceptible to inhibition by po# ; ' 
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0/1 
a/: 
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£>/? 
0/? 
a/i 

0/U 
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0/3 

0/3 

0/4 

0/5 

0/- 
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C.'S 

a/: 
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0/: 
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SWtttAY TABLE OF HoAb 7EU*C5 COMPETITIVE BINDING EL ISA IN HUMAN SERA 
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C/t 
Q/Z 



0;: 



C/' 
0/" 



Serum Source 


Number Tested 


SR Positive 








7E11 




Prostatic Cancer (CaP) 


43 


20 


(46. SX) 


Benign Prostatic Hypertrophy (BPH) 


7 


0 




Kon-Prostatic Malignancies 


66 


3 


(4.6X) 


Normal Blood Donors 


30 


0 




Total 


146 


23 





Two tall fisher Enact Probability Test indicates that there is a signifi- 
cantly higher SR7r.11 positive rate (p<0.000l) in a population of 43 CaP 
patients as opposed to a group of 103 non-CaP controls (normal. BPH and other 
malignancies). The assays were blinded. 
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cive human sera from CaP as were the complete 
HoAb 7E11-C5. 

Taken together, the above experiments in- 
dicate chat observed EL ISA inhibition results 
iron specific immunological reaction between 
SoAb 7E11 and corresponding antigen present in 
terum from soma CaP patients* 

Tha assay methodology for costing human sera 
from normal blood donors. non~prostatlc malign 
uncles and patients with prostatic cancer for 
*P«cific binding of HoAb 7E11-C5 in liTnlrlnc 
concentrations was established as follows; 

Aliquocs (125 ul) of serum were incubated 
\l Hrs., room temp.) with: 

a) 125 ul of diluent (PBS with 0.3Z bovine 
serum albumin, pB 7.2, sodium a2lde 
0.O5Z) 

b) 125 ul of HoAb 7 £11 (60 ng/ml in diluent) 

c) 125 ul of HoAb 9H10 (6 ng/ml in diluent) 
As references of total MoAb activity in the 

•bsance of serum, MoAb 7E11-C5 (30 ug/ml) and 
*>Ab 9H10-AA (3 ng/ml) in diluent only were used. 
- addition, each microtlcer place contained a 
(12 wells) of external controls consisting 
-t normal female serum prelncnbaced separately 
vith each MoAb and diluent, 

The reaction mixtures were than incubated 
^ * single 96 well microtiter plate (Falcon) 
^emight (18 hrs. 4°C; quadruplicate wells, 50 
-/well) with air dried LNCaP cells (4x10** calls/ 
"^■l. 2. OX formaldehyde fixed for 30 min) to 
•«:eraina reactivity by EL ISA. The results of 
^* EtISA test (O.D. read at 490 nm) are express- 
\- ** the Specific Reactivity with MoAb 7EU-C5 
■*ccor (5R 7Ell factor). The SR 7£11 factor Is 
^culAted according to formula: 

u (7E11-Hiiluent) , O.D. (9H10nerum) 
>. (7£lli-sarum) O.D. (9H10+diluent) 



I O.D 

I 
i 

i 

I 



The Inclusion of MoAb 9H10 in the test 
allows to compensate for potential differences 
in kinetics of binding of MoAb to target I-SCaP 
cells in high (50Z) serum concentration, as wall 
as for unexpected presence in individual sera of 
interfering macromolecules (anti-auriue IgG, 
enzymes, etc.). The MoAb 9H10-A4 strongly binds 
to LNCaP plasma membranes, but is unrelated in 
specificity to MoAb 7E11-C5 and does not react 
with other human cell lines, or frozen sections 
of normal human organs or malignant tumors « 
Neither normal nor CaP sera inhibit specifically 
MoAb 9H10-A4. 

Survey of Human Sera bv Competitive Binding 
ELISa" To establish the average numerical value 
of SR7E11 factor for normal, healthy individuals, 
30 sera from RPMI Blood Sank donors were tasted* 
The mean SR7 E11 of this group was 1.13 + 0-23 
(5 + S.D.). No significant differences between 
tbe~mean values of the S&7£n factor for groups 
of males and females were found. For the thresh- 
hold defining positive results (at the p<0.01 
level), x -1- 3 S.D.-was calculated to be 1.82. 
The value above 1.82 for was used for the 

classification of Specific Reactivity as positive. 

Subsequently, additional 116 sera were test- 
ed; A3 from CaP patients „ 7 from individuals 
with benign prostatic hypertrophy and 66 sera 
from nonpros catic malignancias. Tables 3, 4, and 
5 show rie results. A strong statistical corre- 
lation emerged between the assay positive outcome 
and diagnosis of prostatic cancer. In addition, 
the patients with positive SR 7 £^ were more like- 
ly to be in progression than those who were 
negative. Similarly , a higher percentage of 
positive tests were among patients with widely 
disseminated disease vs. less advanced clinical 
stages. Among 66 sera from individuals with 
tumors of nonpros ta tic origin, only 3 (4.6Z) 
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TABLE J 



MOA6 7£11-CS COMPETITIVE BTNOfNfi fi 


'SA IN PROSTATIC CANCER 


Clinical Evaluation 


ttumocr Tested 


SR Positive 






7E1! 


No Apparent Disease 


7 


0 


Remission/Scable 


13 


6 (461) 


Progression 


23 


14 (611) 


Total 


43 


20 



CaP Stage 
B I 
B 1 1 
C ) 
0 I 
0 II 



Total 



2 
5 
3 
4 

29 
43 



16 
20 



(2SX) 
(551) 



Logistic regression relating the probability that the patient was 
in Car progression to the SR 7En indicates a significant (at p<0.05) 
relationship. Patients with positive SR 7En are more likely to be 
in progression, than those *ho are negative. The assays were blinded. 



tested positive (Table 5>. Two of the positive 
sera were from, females with disseminated uterine 
and renal carcinomas respectively, the third 
positive serum was obtained from young i&ale with 
testicular embryonal carcinoma, 

DISCUSSION 

Monoclonal' antibodies (HoAb) obtained by the 
hybridoma technology are potentially powerful 
tools for cancer detection, diagnosis and therapy 
So fix, cha success in developing reagents that 
are exclusively tumor specific ha* been limited- 
Possibly, the low frequency, poor accessibility 
or, perhaps, even complete absence of tumor 
specific epitopes is responsible . The development 
of diagnostic and therapeutic reagents against 
neoplasms derived from cells expressing organ 
lot tissue) specific antigens, appears to offer 
an isnedlate end practical alternative. 

Prostatic epithelium has limited distribu- 
tion, may not carry out functions vital for the 
survival of a cancer patient, but was already 
shown to produce organ specific, albeit secretory 
Oacromoleculas • Prostatic organ specific mole- 
culaa preserved on neoplastic cells and bound to 
membranes could be targeted by HoAb as a thera- 
peutic approach. Cancer of the prostate is the 
second most frequent tumor of males in the 
United States (23), claiming annually over 25.000 
lives. Unknown etiology, variable pathology, 
intricate relationship to endocrine factors and 
anaplastic progression contribute to the com- 
pleadcy of this disease and limited effective- 
ness of available therapies. 



TABLE 5 

HoAb 7EH-C5 COMPETITIVE BINDING ELISA IN 
HUMAN SERA FROM NON-PRQSTATIC MALIGNANCES 



Diagnosis 



SR 



7E11 
Total 



Positive 



Testicular Tumors 


1/16 


Embryonal Ca 




Transitional Cell Ca (Bladder) 


0/7 


AenaT Cell Ca 


1/4* 


Breast Ca 


0/3 


Ovarian Adeno Ca 


0/3 


Uterine Adeno Ca 


1/2* 


Gastric Ca 


0/3 


Hapatoma 


0/2 


Pancreattc Adeno Ca 


0/3 


Colon and Rectum Adeno Ca 


0/3 


Lung Ca 


0/3 


Sarcoma 


0/4 


Astrocytoma, Chordoma 


0/2 


Sou a mo us Cell Ca 


0/3 


Basai Cell Ca 


0/2 


Histiocytoma 


0/1 


Mesotnel ioma 


0/1 


lymphoma, Leukemia 


0/4 


Total 


3/66 (4.6S) 



***7E11 P0S*^ve sera were from terminal patients who 
expired shortly after testing. 
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The progress toward establishing effective 
i^unological methods for detection and success- 
ful management of CaP may depend on laboratory 
»x?erimftntatiou with mast suitable model* used 
19 reagents for MoAb production* Prostit* cancer 
specific antigen may not have been yet defined 

oonoclonal antibodies, although several CaP- 
associated epitope! vere already described 

Several MoAb are available against two well 
characterised, purified co homogeneity* soluble 
glycoproteins produced and seer a ted by either 
normal or malignant human prostatic epithelium. 
?SA (2^> is present in human prostate epithelium, 
jetiaal plasma and Ca? calls. Readily produced 
;aiyelanal and monoclonal antibodies to purified 
PSA (6.19) established this antigen as a sero- 
iiasnostic marker for CaP, marker for hirm a n 
:73&iatic epithelial cells and inmunohistologic 
us'**: far prostate neoplasms. Another 
::;ar. specific , veil known -marker protein of 
zz^ml and neoplastic human 'prostatic cell is 
rxsaa prostatic acid phosphatase. PAP (25) is a 
i.ycaprateiti vith a.wt. 100*000 and established 
4^*DC£raia4l sequence and carbohydrate compos i~ 
;.3r. (26). Murine monoclonal antibodies (20*27) 
::er.cl£y 3 distinct antigenic determinants and 
i«ve;ai sensitive immunoassays to measure PAP 
'.**?& developed. Experiments by Lee et al. (23) 
-™:h UiCaP model system suggest chat monoclonal 
ir.;i-?A? antibody has potential for antibody- 
liret^ed radio-imaging an ^ MoAb targeted chemo- 
::.*rapy of prostate cancer* Both PSA and PA? 
*r« sacretory products of diagnostic value and 

be detected not only in cells but also in 
^*sa* of patients with advanced CaP, nude mice 
:4*r^r.g LNCa? tumors and in LNCa? culture super- 
^cancs. PSA and PAP solubility and secretion 
:-clc impair the intracellular retention of 
:::ecced at them antibodies and diminish the full 
?-"-araaco logic effectiveness of cytotoxic con- 

Another strategy of MoAb production against 
.v:3an prostatic cancer cells has been the utili- 
: a:ian as ismunogens of whole cells or fraction- 
*wi tell preparations from established in vitro 
:,!^4res of human malignant prostatic cells PC-3 
*'i Xi45. A variety of generated MoAb h*ve 
sr.ovn ra activity not only vith cell surface or 
=y:jpiasmic antigens of Ca? cells, buc also vith 

from other malignancies and most important- 
-\ witb several non-pros tacic normal human 
:^sue* (21,22,29-33). 

la this report v we describe the isolation 
cuo stable murine hybridomas secreting MoAb 
; -ected against tNCaP cells which were used as an 
Imogen. The LNCaP cells originated from a 
-Castas is of prostatic cancer and maintain in 
'•«ro biologic properties as well as several bio- 
genics! markers characteristic of human malignant 
; : is;Atic epithelium (1*2). Studied by us. MoAb 
'^1-C5 and MoAb 9H10-A4 were of the IgGl sub- 



class and as such, either alone or with comple- 
ment* lacked detectable biological activities 
against LKCaP cells in vitro or in nude mice* 
Both Mo Acs reacted in ELXSA and by immunob lotting 
with sedimentable, cytoplasmic membrane rich 
fractions of LNCaP cells, but not with soluble 
cytosol or secretory glycoproteins such as PSA 
or PAP. . 

MoAb 9K10-A4 had specificity restricted co 
epitopes present on the surface of LtfCaP cell 
plasma membrane as demonstrated by G.I5A and 
lamunospecitic staining of a variety or viable 
or fixed calls and frozen sections. No binding 
of MoAb 9H10-A4 was detected to any other than 
LNCaP human prostatic and non-pros cat ic normal 
or malignant calls in studies involving 32 cell 
lines* 27 prostatas and 143 other fresh-frozen 
specimens of human organs, normal tissues and 
tumors. This suggests that MoAb 9H10-A4 defined 
antigen could be unique for an individual pros- 
tatic tumor or perhaps evea a single metastasis 
from which the LtfCaP cells were isolated. 
At present, MoAb 9H10-A4 remains as a use- 
ful reagent to positively identify LNCaP cells 
and distinguish them from other cultured cells - 
In addition, this MoAb serves as a reliable 
control in competitive binding EL ISA with MoAb 
7E11-C5 for detection of circulating antigens 
associated with CaP. 

MoAb 7Z11-C5 reacted with epithelial cells 
in fro sen sections from prostatic carcinoma* 
benign prostatic hypertrophy and to a lesser 
degree with normal prostatic glands. Among 33 
grown in vitro normal and neoplastic cell lines, 
only LNCaP cells bound MoAb 7E11-C5 in EL ISA and 
in indirect immune specific staining of dried and 
fixed smears* It is of interest that Ca? de- 
rived D0V145 and PC-3 cells did not ertiibic any 
reactivity with MoAb 7EU-C5. This finding 
parallels the absence or diminution of pheno- 
typic expression in PC-3 and DU-145 of other 
marker molecules (PAP, PSA, androgen receptors) 
which are characteristic of human epithelial pro^ 
static cells and are abundantly preserved in 
LNCaP cultures (3,5,6*7)* Strong reactivity of 
MoAb 7E11-G5 with LUCaP membrane preparations and 
fixed ceUs contrasted sharply with the lack of 
staining by the indirect immunof luorsscence 
method of viable, unfixed LNCaP cell suspensions* 
This observation suggests chat epitopes specific 
for MoAb 7E11H35 are either absent or not avail- 
able for binding on the outer surface of living 
UTCaP cells. It remains to be determined whether 
such restriction applies to normal and malignant 
viable cells from human prostates. The results 
of such experiments could help co project the 
practical potential of appropriate MoAb 7E11-C5 
conjugates as either imaging or therapeutic 
agents for CaP. 

The evidence for selective specificity of 
HoAb 7EU-C5 for human prostatic epithelium was 
reinforced by consistently negative results of 
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immuno specific staiiiinf of numerous fruh frozsn fi 
s«ctions frQtt * **ide range of human nonpros tatic 
normal or malignant tissues. Noted on * couul* 
o£ occasions, poorly defined staining of kidney 
tubule* requite additional observations to ascer- 
tain its reproducibility e&d specificity On a 
larger size sample of fresh biopsy specimens. 7 

Ac present, we have no informations on the 
w ^i** ?" UfC 0f c * ic °P** reeccive with iioAb 
7H.1~.5- to cultured WCa? cells, chese epitopes 
are strictly associated v iC h non-soluble, sedi- 
mentasxe material. In contrast, the serum of many 8 
Ca^patients contains such epitopes in a soluble 
ro„«» Perhaps pathways of processing mac-o- 
moie^lfts in vicro v 5 . in vivo during svnchezic 
or aucolycic cvanes are rasponsibla for this 
dichotomy. The results of a competitive binding 9 
ELISA ascablishing a statistical link between Cap 
and positive tests for circulating epitooes arc 
encouraging* The ssnsitivity end specificity of the 
described assay is likely to be improved, «hen 10 
instead of a dried cell suspension a defined amount 
or purified and standardized antigen is used. la 
addition, uh«n such antigen is available, the 
issue of precise quantitation of hoAb 7E11-C5 
raactive molecules in human sera could be mean- 
ingfully addressed and correlations with Ca? 
3 cages beccar delineated. We felt that reporting 
in this paper an early and developmental stage of 
a new rase, attempts to quantitatively describe 
each positively testing individual in terms of 
arbitrary units were premature. 

Additional experiments should define the 
lutur* of HoAfc 7SU-C5 and 9H10-A4 in diagnosis 
and management of human prostatic cancer. 
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